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ampoule was sealed and the mixture was heated to 85 °C with vigorous stirring for ca. 24 hours. The reaction was allowed to cool to room temperature, followed by the addition of H2O (ca. 100 mL) and then Et2O (ca. 100 mL). The layers were separated, and the organic layer was washed with saturated aqueous NaHCO3 (ca. 100 mL). The organic layer was then dried with Na2SO4, filtered, and dried in vacuo to give N-formyl-4-phenyl-2,6-diisopropylaniline as an off-white solid of sufficient purity to be used directly for the synthesis of 4-phenyl-2,6-diisopropylphenylisocyanide as follows. All of the crude N-formyl-4-phenyl-2,6-diisopropylaniline was dissolved in CH2Cl2 (ca. 50 mL) and treated with diisopropylamine (1.33 mL, 9.49 mmol), which was then cooled to 0 °C using an ice-water bath. Phosphorus(V) oxychloride (500 µL, 5.36 mmol) was added dropwise over a period of 10 minutes. The mixture was allowed to warm to room temperature, and stirred for 3 hours. At this point, an aqueous solution of Na2CO3 (1.5 M, 50 mL, 75 mmol) was added, and the resulting biphasic mixture was allowed to stir overnight. The next morning the mixture was diluted with H2O (ca. 50 mL) and then CH2Cl2 (ca. 100 mL), and the organic and aqueous layers were separated. The organic layer was washed with saturated aqueous NaHCO3 (2 × 100 mL), dried with Na2SO4, filtered, and evaporated in vacuo. The resulting solid residue was dissolved in a minimal amount of CH2Cl2, placed on top of a CH2Cl2 saturated silica plug, and eluted with CH2Cl2 (CNdippPh detected in eluent by short-wave UV excitation). The eluent that contained CNdippPh was evaporated in vacuo. The resulting white solid was dissolved in a minimal amount of boiling hexanes, allowed to cool to room temperature and then placed into a -15 °C freezer to give large colorless crystals in two batches which were isolated and dried in vacuo giving 4-phenyl-2,6-diisopropylphenylisocyanide (CNdippPh, first batch -340 mg, second batch -50 mg, total -390 mg, 56% (575 mg, 2.90 mmol) and N-formyl-4-bromo-2,6-diisopropylaniline (750 mg, 2.64 mmol) was placed in an ampoule (500 mL) and treated with THF (80 mL) and then H2O (5 mL). After the mixture was sparged with argon for ca. 10 minutes, the ampoule was sealed and the mixture was heated to 85 °C with vigorous stirring for ca. 21 hours. The reaction was allowed to cool to room temperature, followed by the addition of H2O (ca. 100 mL) and then Et2O (ca. 100 mL). The layers were separated, and the organic layer was washed with saturated aqueous NaHCO3 (ca. 100 mL). The organic layer was then dried with Na2SO4, filtered, and dried in vacuo. The resulting solid residue was dissolved in a minimal amount of CH2Cl2, placed on top of a CH2Cl2 saturated silica plug, and eluted first with ca. 175 mL CH2Cl2, which was discarded, and then ca. 350 mL 80:20 CH2Cl2:MeOH, which contained N-formyl-4-(4-biphenyl)-2,6-diisopropylaniline.
This eluent was evaporated in vacuo to give N-formyl-4-(4-biphenyl)-2,6-diisopropylaniline as an off-white solid of sufficient purity to be used directly for the synthesis of 4-(4-biphenyl)-2,6-diisopropylphenylisocyanide as follows. All of the crude N-formyl-4-(4-biphenyl)-2,6-diisopropylaniline was dissolved in CH2Cl2 (ca. 50 mL) and treated with diisopropylamine (1.33 mL, 9.49 mmol), which was then cooled to 0 °C using an ice-water bath. Phosphorus (V) oxychloride (350 µL, 3.76 mmol) was added dropwise over a period of 10 minutes. The mixture was allowed to warm to room temperature, and stirred for 3 hours. At this point, an aqueous solution of Na2CO3 (1.5 M, 30 mL, 45 mmol) was added, and the resulting biphasic mixture was allowed to stir overnight. The next morning the mixture was diluted with saturated aqueous NaHCO3 (ca. 50 mL) and CH2Cl2 (ca. 50 mL), and the organic and aqueous layers were separated.
The aqueous layer was extracted with additional CH2Cl2 (ca. 50 mL), and the combined organic extracts were dried with Na2SO4, filtered, and evaporated in vacuo. was placed in an ampoule (500 mL) and treated with THF (80 mL) and then H2O (6 mL). After the mixture was sparged with argon for ca. 20 minutes, the ampoule was sealed and the mixture was heated to 85 °C with vigorous stirring for ca. 20
hours. The reaction was allowed to cool to room temperature, followed by the addition of H2O (ca. 100 mL) and then Et2O (ca. 100 mL). The layers were separated, and the organic layer was washed with saturated aqueous NaHCO3 (ca.
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100 mL). The organic layer was then dried with Na2SO4, filtered, and dried in vacuo to give N-formyl-4-(3,5-dimethoxyphenyl)-2,6-diisopropylaniline of sufficient purity to be used directly for the synthesis of 4-(3,5-dimethoxyphenyl)-2,6-diisopropylphenylisocyanide as follows. All of the crude N-formyl-4-(3,5-dimethoxyphenyl)-2,6-diisopropylaniline was dissolved in CH2Cl2 (ca. 50 mL) and was treated with diisopropylamine (0.93 mL, 6.63 mmol), which was then cooled to 0 °C using an ice-water bath. Phosphorus(V) oxychloride (220 µL, 2.29 mmol) was added dropwise over a period of 10 minutes. The mixture was allowed to warm to room temperature, and stirred for 3 hours. At this point, an aqueous solution of Na2CO3 (1.5 M, 20 mL, 30 mmol) was added, and the resulting biphasic mixture was allowed to stir overnight. The next morning the mixture was diluted with H2O (ca. 50 mL) and the CH2Cl2 (ca. 40 mL), and the organic and aqueous layers were separated, and the latter was extracted with CH2Cl2 (2 × ca. 50 mL was placed in an ampoule (500 mL) and treated with THF (80 mL) and then H2O (6 mL). The mixture was sparged with argon for ca. 10 minutes, at which point the ampoule was sealed, heated to 85 °C with vigorous stirring for ca. 24
hours. The reaction was allowed to cool to room temperature, followed by the addition of H2O (ca. 100 mL) and then Et2O (ca. 100 mL). The layers were separated, and the organic layer was washed with saturated aqueous NaHCO3 (2 × ca. 2,6-diisopropylaniline was dissolved in CH2Cl2 (ca. 50 mL) and was treated with diisopropylamine (1.33 mL, 9.49 mmol), which was then cooled to 0 °C using an ice-water bath. Phosphorus(V) oxychloride (350 µL, 3.76 mmol) was added dropwise over a period of 10 minutes. The mixture was allowed to warm to room temperature, and stirred for 3 hours. At this point, the solution was cooled to 0 °C using an ice-water bath and an aqueous solution of Na2CO3 (1.5 M, 50 mL, 75 mmol) was added, and the resulting biphasic mixture was allowed to stir overnight. The next morning the mixture was diluted with saturated aqueous NaHCO3 (ca. 100 mL) and then CH2Cl2 (ca. 100 mL), and the organic and aqueous layers were separated. The organic layer was washed with saturated aqueous NaHCO3 (ca. 100 mL), dried with Na2SO4, filtered, and evaporated in vacuo. Synthesis of W(CNdipp)6. Sodium mercury amalgam, Na(Hg), was generated by adding small pieces of sodium (113 mg, 4.93 mmol) to mercury (ca. 10 g, 50 mmol). THF (ca. 25 mL), 2,6-diisopropylphenylisocyanide (500 mg, 2.67 mmol) and a suspension of WCl4(THF)2 (193 mg, 0.41 mmol) in THF (ca. 20 mL) was sequentially added to the amalgam. The resulting red mixture was stirred vigorously overnight. The next morning the mixture was evaporated to dryness in vacuo to give a dark-red residue. The leftover Na(Hg) was poured out of the reaction flask, and the residue in the flask was extracted into benzene twice (ca. 30 mL and then ca. 10 mL). The filtrate was concentrated to ca. one-third its volume while keeping the temperature of the solution at 40 °C. The red solution was allowed to stand giving red crystals that were dried in vacuo to give W(CNdipp)6 (380 mg, 71% and additionally THF (ca. 2 mL). The resulting red mixture was stirred vigorously overnight. The next morning the mixture was evaporated to dryness in vacuo to give a dark-red residue, which was extracted into benzene (3 × ca. 3 mL).
Pentane was allowed to vapor diffuse into the benzene solution, giving red crystals that were washed with pentane (2 × ca. Subscripts X and R refer to the unknown (i.e., W(CNAr)6 complexes) and reference solutions, respectively.
Absorption spectra were collected before and after emission spectra were taken; quantum yields were calculated for both A450 values to make sure there was no significant change. Based on our analysis, the lowest energy LF state is 3 T1g, estimated to be ~ 27,000 cm -1 above the ground state.
As emission occurs from a MLCT excited state with an E0 of ~ 18,300 cm -1 , a lower estimate (assuming same distortion coordinate) of the activation energy required to reach a LF state is > 8,500 cm -1 , which is much too large to account for the excited state decay kinetics observed. give a quenching rate constant of 2.7 × 10 9 M -1 s -1 .
Acetophenone quenching of *W(CNdipp)6 in THF.
1.5 mL of a stock solution of W(CNdipp)6 (< 5 µM) in THF was added to four separate cuvettes. 0, 2, 4, and 8 µL of acetophenone were added to the four cuvettes, giving final Acetophenone quenching of *W(CNdippPh OMe 2 )6 in THF.
1.5 mL of a stock solution of W(CNdippPh OMe 2 )6 (< 5 µM) in THF was added to four separate cuvettes. 0, 100, 200, and 300 µL of acetophenone were added to the four cuvettes, giving final concentrations of 0, 535, 1007, and 1426 mM acetophenone, respectively. Excited state lifetimes were then determined for each sample. 
